Abstract: Non-contact wafer thickness measurement with the CAV424 capacitance sensor special integrated circuit and arc pole plate capacitor sensor has good stability and linearity under low capacity of the bottom of sensor and low C condition. This method has a high technical advantages and practical value.Two capacitance sensors Cb, Ca measurement spacing 4mm install at the same axis which constitutes the size condition for measuring thickness. The static capacity of Ca and Cb is a constant value. The capacity of Cb and Ca will change when the silicon wafer is involved. This change is checked by the CAV424 capacitive sensor which has better linearity and higher thickness resolution.
INTRODUCTION
Semiconductor silicon non-contact thickness measurement has higher difficulty and practical value.
Since the silicon ingot cutting with a silicon wafer has the thickness difference even after polishing. At present it is hard to measure the thickness from several points of the silicon using the mechanical method which has a large error. Also, the force is not easy to control and it will damage the silicon easily. The application of capacitor non-contact measurement is one of the nondestructive technique [1] . 
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PRINCIPLE OF CAPACITANCE SENSOR

BRIEF INTRODUCTION OF CAPACITIVE SENSOR
Capacitance sensor is a cylindrical, and the shell is made by su304 stainless steel which is in order to achieve better temperature characteristics of the capacitance plate using titanium alloy material. Annular gap is filled with 0.1mm polyester film, cavity with epoxy resin potting. Capacitance sensor test surfaces are polished to a mirror which is in order to meet the anti-interference requirements of internal wires of each string with a 1K~10K resistance According to the formula, the capacitance C of sensor is changed by the distance, dielectric constant and area.
When the dielectric constant and the area of the plate are fixed, the distance is the single value function of capacitance variable C. The characteristic capacitance sensor applications can measure effectively. [9] [10]
BRIEF INTRODUCTION OF CAV424
CAPACITANCE SENSOR CIRCUIT [4] In Figure 3 , almost all of the capacitance sensors use differential capacitance method to obtain a linear degree and a larger signal since the capacity of the capacitance sensor varies in a range of pF or up to several hundred Pf. In some applications, the unit of C is also several pF. In general, a fixed capacitor is chosen as a reference, and the other one is used to measure and amplify the differential signal. Principle of two symmetrical structure built-in capacitor integrator is similar to the reference oscillator above.
The difference is that discharge time is half of the charging time. Secondly, the minimum discharge 
THE WORKING PRINCIPLE OF CAV424
[4]
A reference oscillator with adjustable capacitor COSC frequency drives two symmetric structure of integrator and synchronizes in the same time and phase. 
APPLICATION OF CAV424 4.1. APPLICATION DESIGN OF CAV424
The circuit is shown in Figure 6 . The test circuit is application schematic diagram is shown in Figure 7 ;
PCB application CAV424 diagram shown in Figure 6 . After the decimal point is retained 3, the thickness of the test is 0.243mm, which is 0.001mm larger than the sample.
According to formula (7) test results show that silicon in the D timeline does not affect the accuracy of the test data. Therefore, the method based on CAV424
capacitance sensor circuit of non-contact wafer thickness measurement has high technical feasibility and practical value.
Conclusion
After practical application, CAV424 capacitance sensor application specific integrated circuit of non-contact wafer thickness testing system design and test device structure has high precision, simple circuit, convenient adjustment, and extremely high performance price ratio.
The design has been applied in non-contact thickness measurement function of multifunctional solar silicon wafer tester.
